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ABSTRACT

The aim of this study was to investigate the lewklstudents’ self-efficacy, gender
difference in self-efficacy and achievement and alslationships between self-efficacy and
achievement for second year students in the fal@#f2 in Analytical Chemistry | (ACI) at
Debre Markos College of Teacher Education (DMCTH)e self-efficacy survey and the ACI
achievement test were completed by 100 students.s€&li-efficacy survey data were gathered
by Likert scale questionnaire. By using inferensgdtistics (t-test), difference of self-efficacy
and achievement in gender is calculated and byguBiearson correlation, the relationships
between self-efficacy and achievement were invastiy The analysis of the data indicated that
students’ level of self-efficacy is medium (50.08nd there is no significant difference in their
self-efficacy between sexes (t (98) = 0.161, p>),0but there is a statistically significant
difference in achievement between sexes (t (98).68,0p< 0.1) and also a significant
relationship exists between self-efficacy and actneent (r=0.385, at 0.01 level with 98 degree
of freedom). Based on these results, recommendatidrch will improve the quality of our
training specifically in the field of chemistry a@@warded [AJCE, 3(1), January 2013]
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INTRODUCTION

Gender bias in mathematics and science classroambéen and still continues to be a
problem (American Association of University Womegf). Despite improvements in the past
two decades, girls are still less likely than btiysake Chemistry and higher-level Mathematics
and science courses in high school (1). As a caeseg, fewer female students may study
Mathematics and Science at the college level. ypest of courses taken in high school and how
students perform in these courses can affect amoepinto college, choice of college major, and
subsequent career choice (1, 2).

Starting in seventh grade, girls tend to underesntheir abilities in Mathematics and
Science despite the fact that their performanceamsnthe same as boys (3). This trend
continues on through high school. “A loss of s@ffidence rather than any differences in
abilities may be what produces the first leak ie fiemale science pipeline” (4, p. 410).
Confidence is strongly correlated to which studeotstinue in Mathematics and Science courses
and which do not (5). It is thought that self-edity may explain course selection patterns in
schools that eventually lead to the under reprasent of women in science (6). Regardless of
gender, more career options, including potentibliyher career aspirations, are considered by
those students who possess a high degree of fiedesf (7, 8). In essence, “efficacy beliefs
partly shape the courses that lives take” (9, §).218 a female believes she is unable to succeed
in Mathematics or Science, this altered perceptiay then subsequently manifest itself in lower
grades or in avoidance of Mathematics and Scieogeses altogether.

From my experience as a chemistry instructor ferysiars at Debre Markos College of
Teacher Education (DMCTE), it was noticed that stud had varying levels of confidence in

their abilities for success in various Chemistryrses, such as General Chemistry | and I,
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Organic Chemistry, Inorganic Chemistry and Anabfti€hemistry. Female students seemed to
express the highest doubts in their capabilitieeretis male students frequently seemed
overconfident. These variations in confidence w@affect their learning of Science. Hence, self-
efficacy in science affects science learning, ah@t science, amount of effort exerted, and
persistence in science (10).

The purpose of this study is to investigate thatir@hship between Analytical Chemistry
I (ACI) course self-efficacy and academic achievemeith gender of second year Chemistry
and Biology students at DMCTE. ACI is a courset tidensively studies the qualitative
determination of cations and anions and also thentipative determination of solubility, acid-
base and oxidation-reduction equilibra of soluticarsd is typically taken by students of
Chemistry major and Biology major students. Theamj of students enrolled in this course are
males completing grade ten and preparatory classeded for enrollment in diploma teacher in
primary schools. It was believed these studentsldvbave moderate to high levels of self-
efficacy for chemistry; since students self-seldcteemselves into chemistry and biology.
However, | expect that students with higher sdfizaty levels would earn higher grade in ACI
than students with lower self-efficacy. Therefdhes expectation of mine needs to be confirmed.
Knowing the relationship between students’ selfeatfy and achievement with gender will help
the college to select students who would be sufidéssscience.

Many studies have been conducted on self-efficany academic achievement but
adequate research has not yet established a firmection between self-efficacy and college
science performance. As far as my knowledge is @omd no research study was conducted
which shows relationship between self-efficacy awhdemic achievement with gender in

analytical chemistry at any level.
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REVIEW OF RELATED LITERATURE
Definition and Description of Self-efficacy

Self-efficacy, also called perceived ability, reféo the confidence people have in their
abilities for success in a given task (9). If thmssess the ability to successfully perform, then
that task will be attempted. The task will be aeaidf it is perceived to be too difficult (7, 9).
Although inefficacious individuals usually avoidailenging tasks, when they do attempt them
they give up more easily than individuals with hgfficacy. When inefficacious individuals falil,
they attribute the unsuccessful result to a lac&bility and tend to lose faith in their capabdgi
When they succeed, they are more likely to attelibeir success to external factors (7, 9, 11). If
students master a challenging task with limitedstesce, their levels of self-efficacy rise (7).

Individuals who possess a high degree of self®fficare more likely to attempt
challenging tasks, to persist longer at them, andxiert more effort in the process. If highly
efficacious individuals fail, they attribute the toome to a lack of effort or an adverse
environment. When they succeed, they credit thelriewement to their abilities. It is the
perception that their abilities caused the achiex@nthat affects the outcome rather than their
actual abilities (7).

Four factors determine self-efficacy: enactive mgsexperience, vicarious experience,
verbal persuasion, and physiological and emotistaties (7, 9). The most influential of these
factors is enactive mastery experience, which seferindividuals’ experiences with success or
failure in past situations. Information gathereonirthese experiences is then internalized. Past
successes raise self-efficacy and repeated failovesr it, which indicates to individuals their
levels of capability (7, 9). In a vicarious ex@ate, individuals compare themselves to peers

whom they perceive are similar in ability and ifiggnce to themselves. Watching peers succeed
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raises observer’s self-efficacy and seeing theinldarers it. Exposure to multiple successful
role models helps increase self-efficacy in obssr{é, 9). Verbal persuasion tries to convince
individuals, who may doubt their capabilities, thi@y possess the skills needed for success at a
given task. In education, verbal persuasion dedddry teachers often takes the form of verbal
feedback, evaluation, and encouragement. Persuasist be realistic, sincere, and from a
credible source; otherwise it can negatively affgicident self-efficacy beliefs (7). Emotional
state can either positively or negatively affederpretation of an event's outcome (7, 9). In
addition to the four factors that determine genesalf-efficacy, aptitude, attitudes, and
attributions are found to predict science selfegitly (12).

Efficacy beliefs vary between individuals and vaititually fluctuate within an individual
for different tasks (9). In many activities, seffieacy contributes to self-esteem (7). Self-
efficacy beliefs affect how people approach newllehges and will contribute to performance
since these beliefs influence thought processesyation, and behavior (9). Self-efficacy is not
static and can change over time resulting fromaogkci reassessments of how adequate one’s
performance has been (7). For example, in a colfgmulation, Chemistry laboratory self-
efficacy increased over the course of a school yeereas Biology self-efficacy decreased over
the same duration (13).

Numerous studies will show that females possesgsriddath and Science self-efficacy
than males and as a result, often earn lower grexddsese academic subjects. Consequently,

females may be less likely to pursue technicalsaentific careers.
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Self-efficacy and gender

Starting in grade seven, girls tend to underesgrttair abilities in Math and Science (3).
Several studies (14-17) have documented that festatlents have lower self-efficacy in Math
and Science compared to male students. Girls’ ditgeb are undermined by sex-role
stereotypes in many cultures intimating that femalee not as able as males, especially in such
disciplines as math and science (7, 9). Anothetrirting factor could be the lower level of
expectations that parents, teachers, and counsefiens hold for girls, which can discourage
further study in scientific and technical fields @, 9, 18). Although girls’ math and science
enrollments increased during the nineties and exaeeded boys in Biology and Chemistry,
boys are still enrolled more often in physics amghér-level science courses than girls (1).
Confidence is strongly correlated to students caiirtig in math and science courses (5, 18). In
addition, males display more positive attitudesamig careers in science than females (12).

Regardless of gender, more career options, indudootentially higher career
aspirations, are considered by those possessinghadkegree of self-efficacy (7). Self-efficacy
can even predict career choice (10). Because sfitfluence, “efficacy beliefs partly shape the
courses that lives take” (9). If females perceiveirt abilities to be low in math and science, a
whole technological sector of highly-esteemed, fpgliing careers may become off-limits to
them. In two separate studies of high school Matidents, (19) found that females had lower
perceived ability levels in math than males. Lowtmeanatical self-efficacy and inadequate high
school math preparation, both being observed gseeto more often in females than in males,
lower female aspirations for future study in sai@ntand technical fields (20). Math self-
efficacy is a “critical factor” in career choice O)1 Students with higher levels of math

confidence earn better grades in college and puwssigace majors more often (18). However,
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mathematics confidence often declines in college more so for women than men; but for
women who pursue math and science majors, mathesyatnfidence increases (18). In addition
to the studies mentioned here, a significant amotinesearch has found low mathematical self-
efficacy in females. A study conducted in the sélv@raders found higher science self-efficacy
in boys and also they intended to take more eleoience classes (15,, 17).

In a college general chemistry class, a statigyicagnificant finding was reported with
males scoring higher than females in science $itlaey for laboratory skills (13). The study
also mentioned that females had lower self-efficemyres than males for the sciences; however,
this finding was not statistically significant. Higschool males were found to have higher self-
efficacy in physics, chemistry and in the laboratdihe same study found females scored higher
in self-efficacy than males for biology (12). Oneirni to consider is that the researchers only
collected information from gifted and talented &mit$ and therefore, not all student ability
levels were represented.

Perceived ability was the greatest predictor ofes#aT grades for females in high school
biology (21). Also, females’ perceived ability wasgatively related to stereotyped beliefs about
science. Effort, persistence, and achievement apget have a stronger association with
perceived ability for females than for males irstpopulation (21). DeBacker and Nelson (21)
also found that high school girls scored lower thmoys on perceived ability in biology,
accelerated chemistry, physics, and advanced plmephysics. The researchers expressed
concern because regardless of achievement levisl sgbred lower.

Most of the research has focused on junior and &ajlool students and has shown that
females have lower levels of self-efficacy in mathd science classes. Little is known about

whether such differences exist in student selatfy levels based on gender in college science,
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excluding the Smist (13) study where attrition veaproblem. Lower self-efficacy in female

students is a concern because low self-efficacypkas linked to lower academic performance.

Self-Efficacy and Academic Achievement

Self-efficacy predicts intellectual performanceteetthan skills alone, and it directly
influences academic performance through cognitiSelf-efficacy also indirectly affects
perseverance (9, 22). Although past achievemesésaself-efficacy, it is student interpretation
of past successes and failures that may be redperisr subsequent success. Perceived self-
efficacy predicts future achievement better thast gmerformance (7, 17, 19, 23, 24). Self-
efficacy beliefs also contribute to performance csinthey influence thought processes,
motivation, and behavior (9). Fluctuations in perfance may be explained by fluctuations in
self-efficacy. For example, varying beliefs in sefficacy may alter task outcome, whether it
involves two similarly-skilled individuals or these person in two different situations (9).

Individuals high in self-efficacy attempt challengitasks more often, persist longer at
them, and exert more effort. If there are failutaghly efficacious individuals attribute it to a
lack of effort or an adverse environment. When thegceed, they credit their achievement to
their abilities. The perception that their abilitieaused the achievement affects the outcome
rather than their actual abilities (7). “Those wiegard themselves as inefficacious shy away
from difficult tasks, slacken their efforts and giup readily in the face of difficulties, dwell on
their personal deficiencies, lower their aspirasiceind suffer much anxiety and stress. Such self-
misgivings undermine performance”(7, p.395). Coseby, individuals with high self-efficacy
frequently persevere despite difficult tasks orllemging odds and often succeed because

perseverance usually results in a successful o@d@n Numerous studies (9, 15, 23-25) link

10
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self-efficacy to academic achievement. For exampleseventh grade Science and English
classes, self-efficacy was positively related tgrétve engagement and academic performance
(17). Self-efficacy, self-regulated learning, arebttanxiety also were found to be the best
performance predictors (17).

In a meta-analysis of 39 studies from 1977 to 1988jtive and statistically significant
relationships were found among self-efficacy, aosideperformance, and persistence for a
number of disciplines (22). Out of the studies grad, 28.9 % involved higher education. Four
factors affected the link between self-efficacy awddemic performance. One factor was the
time period when the two were assessed. A stromjggionship resulted post-treatment meaning
that experimental manipulations to change seltaffy beliefs were successful not only in
raising self-efficacy but in enhancing academidgrenance as well. Another factor involved a
stronger link between self-efficacy beliefs andfpenance for low-achieving students. A study
(26) found a positive correlation between perceiaility, learning goals, and meaningful
cognitive engagement which then influenced acadewiievement in college students enrolled
in educational psychology. Additional analysis supgd this causal model of perceived ability
and learning goals leading to meaningful cognitergjagement which then led to academic
achievement (19). They cautioned that the variabfeeewards and penalties, strategies, and
other self-regulatory activities, not specificallgdressed by their study, could have influences
on achievement (19). One criticism of their reseasdhey measured achievement by only using
one midterm exam score from the course. Also, #ayinistered their instrument immediately
before students took the midterm exam. Test anxngty have affected the outcome.

In two studies conducted (19) perceived ability wesbest predictor of achievement for

high school math students. According to numeroudiss, cognitive skills, modeling, feedback

11
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and goal-setting together affected self-efficaclelbe that, in turn, affected performance (27).
Student-held beliefs affected the amount of effand perseverance they engaged which
subsequently influenced achievement (25).

Many studies support a link between self-efficang academic achievement, especially
for junior and high school students. The connecisoless clear in higher education with some

studies supporting a connection and others noirfgndne.

Self-Efficacy in Higher Education

Few studies have investigated the relationship &etwself-efficacy and academic
achievement in higher education. Of the collegelissimentioned here, most (19, 22-24, 28)
support a connection between self-efficacy and ewaclachievement. In general, students at the
college level need to be self-directed and takatgreresponsibility for their learning. Students
possessing a high degree of self-efficacy are rmoceessful at accomplishing these tasks and as
a result, perform better academically (5). Accogtim self-efficacy beliefs are “crucial” when
applied to the cognitive demands of higher eduoa®).

Stronger relationships were found between seltatly and performance for high school
and college students when compared to younger #sidle a meta-analysis of 39 self-efficacy
studies (22). Out of the studies included, 28."%olved higher education. However, from the
list of studies analyzed, it was unclear how maifiyany, involved science classes. The
previously mentioned study (26) found a positiverglation between perceived ability, learning
goals, and meaningful cognitive engagement whiem timfluenced college achievement. Two
different studies measured self-efficacy in twoyeallege students and reported conflicting

results. In nontraditional associate degree nursindents, self-efficacy was not found to predict

12
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academic achievement (29). Academic variables, saghstudy hours, study skills, and
absenteeism, were the only statistically significaontributors to students’ achievement.
Reliability for academic variable measurement irs tstudy, however, was slightly below an
acceptable limit (29). In contrast, another stud®)(found self-efficacy positively related to
achievement in social science classes for commuoitgge students.

A study of college students found academic seltafly to be significantly more
predictive of career choice than academic achiemér(®0). The study also found semester
academic performance was positively influenced byc@ived goals and previous academic
experience, instead of self-efficacy (30). The aesleer stated her findings do not negate self-
efficacy’s mediating influence on past achievemamd thus, self-efficacy could contribute to
academic achievement via this mediatory role. Ostedies (17, 22, 26) support the mediating

effects self-efficacy has on academic achievement.

STATEMENT OF THE PROBLEM

Analytical Chemistry | (ACI) is one of the main bches among chemistry courses. It is
widely used to determine, separate and charactéritk organic and inorganic molecules
gualitatively as well as quantitatively. 85% of tleentents of the course need numerical
calculations of computing concentrations of acises and salts. Thus, students are expected to
have a skill of solving mathematical problems.

But through my teaching experience of this coutsBMCTE, the interest of male and
female students towards the course in the classeased from time to time. Even if the
participations of male students in the lectureslasre not that much satisfactory, the problem is

severe for female students. Actually, their poortip@ations in the course were similarly
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reflected in their final exams. As a result, thentner of students (more of females) retaking the
course increased from time to time.

As a chemistry instructor, investigating the legéboth male and female students’ self
efficacy in the course and also finding whetherdacaic achievement is influential on self
efficacy is very important.

The main purpose of this study was therefore tatileDMCTE second year Chemistry
and Biology students’ levels of self-efficacy dwithe fall 2011/12 first semester in ACI. This
research also investigated whether there were reiftes in self-efficacy and academic
achievement based on gend&n assist and develop the outlook of students ith ls@xes
towards chemistry, identifying their level of sefficacy is very important.

The outcome of this study is expected to:

» determine the self-efficacy level of students ih @&gDrse
» find whether there is a relationship between acadeachievement and self-efficacy
based on gender in ACI

For the purpose of this research, the term “séitafy” is operationally defined as
DMCTE Chemistry and Biology major students’ betéfachieving a good grade in ACI course.
Likewise the term “academic achievement” is operally defined as the letter grade that

DMCTE Chemistry and Biology major students haveaot#d after taking the course ACI.

RESEARCH QUESTIONS
There were four research questions this study aeslwv&hey were:
i.  What was the self-efficacy level of DMCTE studemtsb registered for the course

Analytical Chemistry 1?

14
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ii.  Was there a difference in self-efficacy with geder
iii.  Was there a difference of academic achievementgeitidler?

iv.  Was there a relationship between self-efficacy acatlemic achievement in ACI?

METHODOLOGY
Participants

The participants of this study were students of DNMGvho originally came from eleven
administrative zones of the Amhara region. Studem®lled in the course ACI at DMCTE
during the fall 2011/12 first semester were askeddluntarily respond to the class survey in
February 2012. 110 students (50%) out of 222 ezdtath ACI were chosen using systematic
random sampling and asked to participate in thidystOut of 110 students, only 100 completed
the survey, and took the Analytical Chemistry aelieent test which gave a response rate of
90%. Of the students enrolled in ACI during the 28111/12 first semester, nearly half (49.6 %)
were Chemistry major students and the remaininglestis were Biology major. Subjects
included 45 females (41%) and 55 males (50%). €neaming 9% did not complete the survey
and hence did not take the Analytical Chemistryi@ament test. Moreover, | took 30 (20
males, 66.67% and 10 females, 33.33%) availabliests for focus group discussion from the
sample students in order to strengthen the valb&srned from their self-efficacy surveys and
final examination records.
Instruments for data collection

| adaptedself-efficacy scaledeveloped by Diane L. Witt-Rose (31) and | coreded the
surveys by considering the three domains of eduwatiobjectives, namely the cognitive,

affective and psychomotor. In addition, three psyoby instructors critically assessed and
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finally modified this instrument that ended up watfhotal of 15 self-efficacy test items. Student
self-efficacy scale made up of five point Likerakx of strongly agree (SA), agree (A), neutral
(N), disagree (DA) and strongly disagree (SD) apomding to 5, 4, 3, 2, and 1 point
respectively for positive statements and the revesnegative statements was applied

Students’achievement testmade up of 40 objective questions with true-fafeeltiple
choice and short answer items was extracted froaiytinal Chemistry | (Chem 122) course and
given to them by that particular semester. To nthkeinstrument valid, the achievement test
was examined by four DMCTE chemistry instructoradministered the questionnaire (pilot
test) for 30 students that were not part of thelytand calculated item total correlations, and
finally some items were modified and some werectef

Students’focus group discussiorconducted based on four open ended questions which
would help the researcher to investigate the maatofs which brought a significant difference
between male and female students’ self-efficacyamatlemic achievement in ACI.
Procedures

Before the study commenced, permission was soughtgeanted by all students to be
surveyed, tested and to discuss in group. The gland the achievement test were presented to
students two weeks after they registered for thesoand the day after completing their first
semester final examination, respectively. Thes&unmsents administered to the volunteers and
took about two hours to complete the test. To ensanfidentiality and reduce researcher bias, a
separate list was created linking student survesnbers to either their names or student
identification numbers on the test. This list waptkseparate from the survey data. Finally | took
30 (20 male and 10 female available students) fiteensample population and invited to reflect

freely about their obstacles to develop low sefieaty and academic achievement in ACI.
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Statistical Analyses

After the data were in spreadsheet form, negatiwalyded statements that were included
to ensure reliability were recorded to positivelgrded ones. Total self-efficacy scores were
then calculated by summing the scores for all Keitiitems. The data were then analyzed using
appropriate descriptive and inferential statisticsging SPSS. Descriptive statistics included
computing means and standard deviations and ragomiumber and percent for each
demographic choice. t-tests were run to determiagstcal significance and difference. In the

focus group discussion, the qualitative data wadyaed by percentage.

RESULTS
Demographics
As stated earlier 110 students out of 222 enraltedCl were chosen using systematic
random sampling and asked to participate in thidystOut of 110 students, only 100 students
had completed the self efficacy questionnairestanét the Analytical Chemistry Achievement
test. This sample population includes 45 female946) and 55 male students (50 %). Since
only 100 students responded we will use this sizha sample size in the ensuing pages.
Demographic items include college status, numbercahpleted college semesters,
whether the students were retaking the course pmmajor fields of study and gender. Roughly
two third of the samples were regular students2(86). Most students (99.8 %) had never taken
ACI before. Students had nearly the same degreesllefje experience, three completed college

semesters (84.5 %), as indicated in Table 1 below.
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Table 1. Description of the sample (N=100)

Items Frequency(N)| percent
Gender Male 55 55%
Female 45 45%
Field of study Chemistry| 60 54.5%
Biology 40 36.4%
Retaking the course yes 6 5%
No 94 95%
3 89 84.5%
Number of completed college
semester 4 9 16.3%
>4 2 2.8%
Self-efficacy

Self-efficacy survey questions (Question 6 to 20) were Likertetyfems with 5-point
scale (1 = strongly disagree to 5 = strongly agrébgse items measured self-efficacy level and
included statements such &asam confident | can do well in AGIndI don’t think | will get a
good grade in ACIAIl statements were positively worded exceptifems 9, 12, 14, and 19,
which were negatively worded to increase the ims&mnt’'s reliability. Likert items produced
numerical data at the ordinal scale of measurement.

Students agreed most with items 6, 7, 17, and h8sd item statements includédim
confident | have the ability to learn the materialight in ACJ | am confident | can do well in
ACI; | am confident | can do well in the lab work for IA@nd| think | will receive a better
grade in ACl Most students disagree with items 9 and 19 whtaled:l don’t think | will be

successful in ACandl don't think I will get a good grade in ACI

18
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Was there a difference in self-efficacy & achievemi@f students based on gender?

Before determining the existence of differenceéti-sfficacy between male and female
students it is essential to compute their levededf-efficacy of the total and the sexes separately
It is known that 5 point Likert scale scores fofl%® items questionnaire range from 15 to 75.
According to Diane L. Witt-Rosé1) scores greater than or equal to 60 were @ledss high
self-efficacy, scores from 31 to 59 were classisdnoderate self-efficacy, and scores less than
or equal to 30 were classified as low self-efficatgtal self-efficacy scores for each student in
this study ranged from 31 to 61. The mean totdieféicacy score was 50.08 with standard

deviations of 6.09 (Table 2). Therefore, 50.08 s£are just below a high level of self-efficacy.

Table 2. Means and Standard Deviations for Seit&tf Items

Sex Number | Mean Self Efficacy Standard Deviation
Female 45 49.13 5.52

Male 55 50.85 6.48

Total self-efficacy | 100 50.08 6.09

Analytical Chemistry | achievement test measurimgd@mic achievement produced
numerical data at the interval scale of measurenfdtdr the achievement test and self efficacy
guestionnaire were administered to the sample ptipal (N=100), the data obtained were
organized and means and standard deviations arputech Mean of females’ self efficacy and
achievement are 49.13 and 61.84 with standard tlevsaof 5.52 and 9.88, respectively. Mean
of males’ self efficacy and achievement are 50185 @6.56 with standard deviations of 6.48 and
12.12, respectively. In addition, mean of totalpmsdents’ self efficacy and achievement are

50.08 and 64.44 with standard deviations of 6.09Hn36, respectively (Table 3).
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Table 3. Summary of Self Efficacy and Achievemef@dnder

Sex Number Self Efficacy| Std.Deviation| Achievement | Std.Deviation
(Mean) (Mean)

Female 45 49.13 5.52 61.8444 0.88

Male 55 50.85 6.48 66.5636 12.12

Total 100 50.08 6.09 64.204 11.36

A t-test was used to examine the difference inrttaal self-efficacy score that would
exist between the sexes (gender). The mean sal&eyjf score was 49.13 for females and 50.85
for males with standard deviations 5.52 and 6.d8pectively. Although the females’ collective
self-efficacy score was slightly lower than the esal this difference failed to reach significance

as can be seen in Table 4.

Table 4. t-Test for Male and Female (Total MeaficBEy)
Sex |N Mean |(St.deviation |t df  |Sig.

Self- Efficacy F 45 49.13 |5.52 -1.412 |98 |0.161
M |55 50.85 6.48
*Equal variances assumed

A t-test was used to examine the difference inrtA&l achievement test results that
would exist between the sexes (gender). The mehrevament test result was 61.8444 for
females and 66.5636 for males with standard dewiati9.88 and12.12, respectively. Here,
females’ mean achievement test result was lowen th@ males’ one. This is statistically
significant at 0.1 levels with 95% confidence lelsetween genders with their achievement.

Table 5. t-test for ACI Achievement Test ResultBdth Males and Females

Standard Sig. (2-tailed)
Achievement| Sex N Mean deviation df t
F 45 | 61.8444 9.88 98 2.101 0.68
M 55| 66.5636 12.12

*Equal variances assumed
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Was there a relationship between self-efficacy aadademic achievement in Analytical
chemistry | (ACI)?

Relations between students’ total self-efficacy ahdir achievement in ACI were
calculated using Pearson correlation coefficienf{Herefore, correlation between achievement
and self-efficacy for both sexes becomes r=0.38%¢hvis statistically significant at 0.01 with
98 degree of freedom (2-tailed). Correlation betwaehievement and self-efficacy for females
only becomes r=0.377which is statistically significant at 0.05 witls 4legree of freedom (2-
tailed). Correlation between achievement and eféifacy for males only becomes r=0.362,
which is statistically significant at 0.01 with 8&gree of freedom (2-tailed).

From qualitative data, the following results argoabbtained. At focus group discussions,
female students reflect as they are confident emdoigolve problems equally with males. This
idea of females is also acknowledged by their mpalers. However, their achievement result is
observed to be lower than that of males. They belsme of the reasons for this disparity are
lack of information about the examinations, loweh@ol background, excessive negative test

anxieties and inabilities to manipulate calculators

DISCUSSIONS
Was There a Difference in Self Efficacy & Achievemigfor Students Based on Gender?

From the analysis of the self-efficacy survey ddte following result is obtained.
Students’ mean total self-efficacy score is 50.08 #heir self efficacy scores are found to be in
the range from 31 to 61. According to Diane L. VRtise(31) scores greater than or equal to 60
were classified as high self-efficacy, scores freinto 59 were classified as moderate self-

efficacy, and scores less than or equal to 30 wtassified as low self-efficacy. In this
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research, a score of 61 is the highest possibkd Iavestigated while a score of 31 is the lowest
self-efficacy score. Therefore, most studenthigndample are in moderate levels of self-efficacy
in ACI.

According to Bandura (9) students possessing moaenahigher self-efficacy will be
more successful in college, whereas those who tlaelkbelief and abilities for success became
inefficient and may avoid higher education altogethTherefore, according to my analysis
students who are enrolled in ACI at DMCTE to ledine subject with their choice have no
serious problem in their self efficacy at the begig. However, self-efficacy can change over
time (7). From the analysis of the self-efficacyvay data, there is no significant difference
observed between female and male students. Thiginisles are confident in solving problems
equally with males. However, from the focus grougrdssions it was clear that female students
judging male students’ as more active participamtthe class, they fear that their confidence
will not persist with them. Knowing that letter dess in DMCTE is norm referenced, female
students expect their result in ACI will be lowéah males. Therefore, it is expected that the
moderate level self efficacy investigated in thesaarch may decline to lower level due to the
effect of norm referenced assessment (when theypammthemselves with their classmates in
the college) and other possible reasons. Thistréggyhly supports the discussion made above.
From the total discussion it seems that significamhber of students from the sample population
probably will develop negative self efficacy in A@$ summative assessments are approaching.

In relation to differences between male and fensalelents in their self-efficacy and
academic achievemengsearch studies conducted at the secondary sthlindicate that

there exists a gender difference in science sétfagly (21). However, Smist (13) found opposite
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result, in which there is no significant genderfaténce in their self-efficacy in college
chemistry with exception of laboratory skills (makzored higher than females).

According to the analysis in this research, thediesi mean self-efficacy score (49.13)
was slightly lower than males’ (50.85) even thodlgis difference failed to reach significance
(p=0.19). This research result replicates the te$alind by the above researcher (13). The slight
difference observed between the sexes may be dihe iaclusion of chemistry laboratory tasks
in the self efficacy survey.

In the analysis, the mean of females’ achievemeortesis 61.84 with standard deviation
9.88, and the mean of males’ achievement scor®é.B866with standard deviation 12.12. Here,
females’ mean achievement test result was lowen tha males’. Above all, t-test indicates
presence of a statistical difference in achievenietiveen the sexes at 0.1 levels with 95%
degree of confidence. The same result was previdoshd (8, 21).

Therefore, from the above discussions, we can adedhat males and females differ in
their ACI despite their initially perceived similabilities. This may be because of lack of basic
study skills, inability to handle materials necegsa the examination which is raised in the

focus group discussions.

Was There a Relation Ship between Self-efficacy &aflemic Achievement in Analytical
Chemistry | (ACI)?

Female and male students’ achievement and setieffi are positively correlated,
(r=0.377 and r=0.362), which are statistically #igant at 0.05 and 0.01 with 45 and 55 degree
of freedom (2-tailed), respectively. In additioatal students’ achievement and self-efficacy are

positively correlated (r=0.385), which is also istitally significant at 0.01 with 98 degree of
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freedom (2-tailed). Some previous studies supst result; there exists positive link between
self-efficacy and academic achievement (6, 9).

Therefore, according to the above discussion, stisdachievement is highly related to
their inbuilt self efficacy. However, only few sied have been conducted investigating the
relations between self-efficacy and academic aement in college science in general and in

chemistry in particular.

CONCLUSIONS

This study has investigated the level of studesedf-efficacy and their achievement in
analytical chemistry | (ACI) and identified the f@ifence in self efficacy and achievement
between the males and females and determinesoredhtps between the two variables. The total
students’ mean self-efficacy level is found to bedimm (50.08). The mean score of their
achievement in ACI test is 61. Both males and fesidlave no significant difference in self-
efficacy. However, female students’ self efficasslightly lower than that of males. In addition,
it was investigated that because of self evaluatodlass participations and knowledge of the
college’s norm referenced evaluation system, ferstaldents had developed a fear of not getting
better results, which entirely would affect thesh@vement in analytical chemistry test.

In addition, their self-efficacy and achievemeng gositively and significantly related.
Since student self-efficacy beliefs were found éosignificantly and positively related to their
achievement in analytical chemistry in this stuitiy importance of self-efficacy’s influence on
academic performance in science fields cannot lkenestimated. According to Bandura (9)

efficacy beliefs partly shape the courses thatslitake. Therefore as student self-efficacy and
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academic achievement are highly connected, edcatad counselors should identify students

with low self-efficacy and then implement methodsdise the low student self-efficacy levels.

RECOMMENDATIONS
Because of the significant link between self-efficand achievement in ACI, it is highly

recommended that educators and counselors asgessisting levels of self-efficacy in students
at classroom level. If lower levels of self-effigaare identified, then appropriate measures
should be taken to help raise student self-effidaegls. The primary factors that determine self-
efficacy such as enactive mastery experience, ivigarexperience, verbal persuasion, and
physiological and emotional states (7, 9) are priargets on which educators and counselors
should focus their efforts. Additional areas thah ¢e addressed to help increase student self-
efficacy would be goal-setting, rewards and actilearning. Finally, the following
recommendations are forwarded:

» Teachers should be responsible to their studergshiance students self efficacy.

» Additional tuition should be provided for femal@dénts to increase their achievement.

» Counselors and educators should give continuougc@adnd develop techniques that

help lower anxiety and reduce stress, to increastents self-efficacy

For further research, it is necessary to constuefdllowing issues:
» Control of extraneous variables is advised. Fomga, factors which may influence
academic achievement such as educational backgraytidude, attitude, motivation,

and past academic achievement were not contrailéus study.
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Measuring different science disciplines and commgascience and non-science majors
are also recommended. A comparison of scienceeffedbcy between second-year and
third-year students may also reveal interestingrimftion.

Even if there is no significant difference betwewales and females in self-efficacy in
this research, there is significant difference icademic achievement so, further

researchers need to focus on identifying thos@fac¢hat brought this difference.
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